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Abstract 
Within the lessons of biology, various types of graphical organizers for the structured presentation of information, as well as various techniques 
of graphic organization, can be used for the graphical representation of an informative content. One of these techniques is the disciplinary map, 
which help school children to make correlations between the knowledges acquired at Biology, and those acquired at other disciplines or by 
individual study. In this paper we present the mode in which this technique can be applied individually or in groups, within some biology lessons, 
or as homework. Also, we give examples of filling out some disciplinary maps when studying themes such as “Medicinal plants” (5th grade), 
“The forest” (8th grade), “The Danube and Danube Delta” (8th grade), and “Vitamins” (11th grade). 
 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of The Association “Education for tomorrow” / [Asociatia “Educatie pentru maine”]. 
Keywords: general culture; biological concepts; didactical activity; activity of lesson’s projecting; selective disciplinary map. 
1. Paper rationale 
General culture is a “synthesis of ideas and knowledge from the main fields of human knowledge, constituted as a 
system which can be easily used”. It is “the fundamental culture necessary to each human”, being considered         
“a common spiritual bridge which make people understand each other, regrdless of their profession”. General culture 
represent “the main way for the multilateral development of child and young person”, being meant to give to the 
individual the chance of a quick adaptation to most variate conditions and integration into society” (Dictionary of 
Pedagogy, 1979, p.106).  
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School culture, as a component of general culture, is in accordance with the educational ideal and specific tasks 
which education has to fulfill. It forms during all school period by studying various compulsory subject matters 
included in core curriculum. 
At present, by the new content of the biological education, elaborated in accordance with the general competences 
of teaching-learning Biology in school, it is aiming also at formation of a general culture in the field of biology, 
necessary to the school children for their optimal integration in the active life (professional, social, familial) 
postschool (MECI, 2009, p.3).  
Together with systematical studying of Biology as school matter, in the gymnasium education begin to form at 
school children the scientific concepts specific to this subject matter. The empirical concepts (notions) about plants, 
animals and humans, formed to the school children before entering school, in the most diverse situations and 
ocassions, with the help of adults, and during the primary education, „does not disappear concurrently with studying 
Biology, but they are restructured, reconsidered, improved, enriched and transformed in scientific concepts” 
(Petruţa, 2009, p.193).  
The teacher’s knowledge on all types of concepts which follows to be formed to the school children within a 
lesson (concrete concepts/abstract concepts; great generality concepts/limited generality generality concepts, etc), of 
relations which can be established between them, as well between these and the concepts acquired previously by the 
school children, allows to select and apply the most adequate methods and didactical procedures in order to form and 
develop biological concepts (Petruţa, 2009, p.88).  
Besides didactical methods which are used routinely within the biology lessons, in order to ensure direct 
knowledge by the school children of organisms, biological processes and phenomena, the teacher can apply various 
types of graphical organizers, as well as various techniques for graphical representation of the informative contents. 
One of these techniques is the disciplinary map, wich can help the school children to make correlations between 
knowledges learned at Biology and those learned at other school subject matters. 
The use of „selective disciplinary map” within the lesson of transmitting/acquiring new knowledge, in the stage 
of  transmitting knowledges or their fixation, and subsequently realization by the school children of a portfolio piece 
based on it, as homework, would represent an novelty element, atractive and interesting for the school children. This 
can be applied in the activity of teaching-learning-evaluation carried out at biology and can contribute to the 
systematization of school children’s knowledges, and also to their enrichment. 
 2. Paper theoretical foundation and related literature 
The disciplinary map is similar, as graphical representation of an informational content, with the conceptual map 
or the cognitive map.  
The term of “conceptual map” belongs to American professor Novak and his research team, who were involved 
in the research program carried out at Cornell University, in 1972. (Novak and Musonda, 1991; Novak and Cañas, 
2008, p.3). As emphasized by Novak and Cañas (2008), the new tool named “concept map” was “born out of the 
necessity to find a better way to represent children’s conceptual understanding” and emerged from “the idea of 
representing children’s knowledge” (Novak and Cañas, 2008, p.3).   
Defined by Novak and Cañas (2008) as being a graphical tool “for organizing and representing knowledge”, the 
concept map “include concepts, usually enclosed in circles or boxes of some type, and relationships between 
concepts indicated by a connecting line linking two concepts”. The above mentioned authors mentioned that “words 
on the line, referred to as linking words or linking phrases, specify the relationship between the two concepts” 
(Novak and Cañas, 2008, p.1).  
In the upper part of a conceptual map are written the general concepts, and the less general concepts are placed, 
hierarchically, in the lower part of it. “A concept map organizes information into clusters based on the strength of 
their association, thus being realized “a navigable hierarchy for both the maker and viewer of the concept map” 
(https://www.msu.edu/~luckie/ctoolsbasic/ctoolshelp.html).  
With the help of cross-links, which can be included by the conceptual map, are pointed out “the relationships or 
links between concepts in different segments or domains of knowledge of the concept map”. Thus, “cross-links help 
us see how a concept in one domain of knowledge represented on the map is related to a concept in another domain 
shown on the map” (Novak and Cañas, 2008, p.2). 
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“Concept maps are a useful tool to represent knowledge in any discipline contributing to organizing, 
understanding and recalling new material” (Manoli and Papadopoulou, 2012, p.350). They can be used both in 
learning new knowledges by the school children, and their evaluation. As mentioned by Edmondson (2000), 
“concept mapping is an easy way to encourage very high levels of cognitive performance, when the process is done 
well” (Novak and Cañas, 2008, p. 13). Also, she pointed out that “the concept maps provide a useful approach for 
promoting and assessing meaningful learning by providing a tangible record of conceptual understanding” 
(Edmonson, 2000).  
Disciplinary map is mentioned in the Romanian pedagogical literature by Ciolan (2008). With reference to the 
steps which must be made in projecting a cross-curricular theme, Ciolan mentioned the possibility of building a  
structure under the shape of a wheel/sun aiming at “its exploration from the perspective of various disciplinary 
fields” and identifying links/connections “which each subject matter can have with the theme introduced in 
discussion” (Ciolan, 2008, p.237). The author realized the graphical representation of the above mentioned structure, 
naming it “a tool for carrying out the map (disciplinary and/or conceptual) of a cross-curricular theme” (Ciolan, 
2008, p.238). In the centre of map, into a circle, is mentioned the theme, and around it are précised, in boxes, 
various disciplinary fields or curricular areas (curricular area is a group of school disciplines which have in common 
certain objectives and methodologies, and which offer multi- and/or interdisciplinary vision on the study objects, for 
example Mathematics and natural sciences, Language and communication, etc.). 
3. Author’s contribution on the existing theory and practice in educational field 
Within the biology lessons it is aiming at formation and subsequently development to the school children of some 
concepts specific to biological sciences. In the content of biological disciplines studied at gymnasium and high 
school there are: 
- “concrete concepts (cell, leaf, beech forests, oak forests, coniferous forests, the lake, etc.) and abstract 
concepts (adaptation, ecosystem, biotope, biocenosis, trophic pyramid, trophic relations, evolution, etc.)”;  
- “concepts with richer content and smaller sphere (pine tree, hazelnut tree, deer, blue tomtit, etc.) and 
concepts with more limited content and larger sphere (conifers, bushes, mamals, birds, etc.)”; 
- “concepts of great generality (nature, plant, animal, biosphere, etc.) and concepts of less generality (tree, 
invertebrate, vertebrate, ecosystem, etc.)” (Petruţa., 2010, p.576). 
Taking into consideration the fact that the school children have acquired certain knowledges about nature before 
studying Biology in school, it is important for the teacher to know the “level of abstractization and generalization at 
which is the content of an empirical notion”, because “it can indicate various methods and procedures” which he/she 
can use “on the way to formation of scientific notion” (Zlate, 1973, p.174).  
Thus, besides the didactical methods and procedures frequently applied within the lesson of biology in order to 
form/develop a scientific concept (observation, conversation, model device, demonstration, learning by discovery, 
practical work, etc.), the teacher can use various techniques for graphical representation of a informational content. 
Depending on the technique applied, school children can to clarify, essentialize, complete, fix, and systematize the 
content of a concept, can compare the content of two or more concepts, can establish logical links between concepts,  
etc.   
Taking into consideration the content of a concept, we propose the use of the term “selective disciplinary map”, 
for emphasizing the interdisciplinary or transdisciplinary correlations which can be established within a didactical 
activity. We propose this term from two reasons: on one hand, because we consider that is easier for the school 
children to mention only the name of disciplines in content of whose is rediscovered the concept; on the other hand, 
mentioning the name of all curricular areas is useless and time consumming. A concept, can be rediscovered only in 
the content of some disciplines included into a curricular area (for example, concept of “pollution”, which is found 
in the content of disciplines biology, chemistry and physics, included in the curricular area Mathematics and natural 
sciences), or in the content of some disciplines from different curricular areas (for example, concept of “thinking”, 
which is found in the content of discipline biology, included in curricular area Mathematics and natural sciences, but 
also in the content of  disciplines psychology and pedagogy, which belongs to the curricular area Humans and 
society).  
This technique can be used as follows: 
- by the teacher within the activity of lesson’s projecting, for identifying correlations which can be established 
436   Gabriela-Paula Petruţa /  Procedia - Social and Behavioral Sciences  180 ( 2015 )  433 – 440 
during the lesson going to be teached; 
- by the school children, within the activity carried out either in classroom, as interactive technique, or at 
home, for the realization of a piece for portfolio, individually or in groups. 
In initial framework of the “selective disciplinary map”, beside the school disciplines studied by the school 
children, can be mentioned also some discipline not studied yet by them in school, but known as consequence of 
nonformal and informal education. Also, the school children can mention in the realized graphical reprezentation 
various knowledges acquired in nonformal or informal environment. By including these data in realization of the 
visual representation, the school children enrich their knowledge concerning the content of a concept.  
Application within the lesson of “selective disciplinary map” technique can stimulate beside the visual 
intelligence of school children, several other intelligences mentioned by Gardner, such as verbal, interpersonal, 
intrapersonal intelligence, etc. 
4. Author’s contribution on the topic 
The scientific concept of “plant” is formed and developed at school children together with studying various 
themes of plant biology, in the 5th grade, within discipline of Biology, such as: plants environment, general 
structure of a flowering plant, plants kingdom, protected plants, medicinal plants, and plant protection.  
Comparatively with this concept, the concept of “ medicinal plant” is a less generality concept, which is formed 
during the study within the theme “Medicinal plants”. Taking into consideration that the school children have 
acquired for themselves various knowledges about medicinal plants during kindergarten and 1st – 4th grades, the 
teacher will be aiming at integration of the new knowledges into the knowledge system which the school children 
already have, and transformation of this empirical concept empiric into a scientific concept.  
In lesson’s projecting, the teacher can choose for the formation of this concept only within the activity carried out 
in classroom with school children, or for asking the school children to continue the learning activity at home.  
When the teacher choose the first variant of learning, activity with the school children will be carried out 
frontally and in groups. Initially, the base of conversation between teacher and school children will be elaborated a 
“selective disciplinary map” (Figure 1), in which are mentioned  disciplines in whose content are found data 
concerning this concept. The teacher can adress to the school children the following questions: 
- What medicinal plants do you know? How are plants classified, taking into consideration the differences 
between vegetative organs (depending on their capacity to synthesize and accumulate lignin)?  At what discipline 
are you studying the plants? (Biology) 
- Where did you see the plants which you have mentioned? On what landforms are they found? At what   
discipline are you studying the landforms? (Geography) 
- Why the plants you have mentioned are called medicinal plants? What is the use of these plants? (because the 
name of Phytopathology, as a component of the natural medicine, can be unknown to the school children, this will 
be mentioned and explained by the teacher) 
- Do you remember the title of a literature work studied by you, which contain the common name of a medicinal 
plant? Who is the author? At what discipline did you studied it? (Romanian literature) 
- From which history period did the humans use medicinal plants? At which discipline did you find the time 
periodization? (History) 
- From where can you buy these plants? Does anyone know how much is a tea bag at the drug store (natural 
pharmacy) or at market? (because the discipline Economy is not studied in gymnasium, its name will be mentioned 
by the teacher).  
Further on, the activity will be carried out in groups, each group having a working task different of the other 
groups. For a colective formed from 30 school children, will be constituted 8 groups, each group being composed 
from 3-4 school children. Taking into account the species of medicinal plants presented in the manual (Mohan et.al, 
1998, p.171-172, 186) and disciplines mentioned in the “selective disciplinary map” there will be designated: 3 
groups of biologists (A1, A2 and A3), 2 groups of geographers (A4 and A5), 1 group of writers (A6), 1 group of 
economists (A7) and 1 group of phytopatologists (A8). The group of hystorians will not be formed because in the 
content of lesson is not pointed out the history of medicinal plants. Each of the groups A1-A7 will realize a 
conceptual map which must include knowledge about: wild chamomile (group A1); hip rose (group A2); fir tree 
(group A3); the garden mint (group A3); elder tree (A5); lime tree (A6) and all saints’wort (group A7). Group A8 
will realize a cluster concerning to the diseases treated with the aid of medicinal plants. For carrying out the working 
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tasks, the school children will use the manual and various texts forwarded by the teacher. After carrying out the 
graphical representations, these will be presented to whole class by a representative from each group and analyzed 
together with the teacher. Essential data about each medicinal plant will be written by the teacher on the blackboard, 
in such way to allow all school children to acquire the knowledge about all the medicinal plant mentioned in the 
lesson content. 
 
Figure 1. Selective disciplinary map - Medicinal plants  
 
If the teacher choose for the second variant, then the “selective disciplinary map” will be  realized in the stage of 
knowledge fixation. Further on, the school children will be asked to work either in groups, after the activity mode 
mentioned previously, or individually. If there are school children interested by the history of medicinal plants, then 
they will realize a cluster concerning a medicinal plant mentioned as used in a certain history period, for example, 
marigold, used in antiquity by the dacs and mentioned by Dioscorides in his paper “De materia medica” 
(http://en.wikipedia.org/wiki/List_of_Dacian_plant_names). For realizing conceptual maps, the school children will 
be allowed to use beside words and images, their own drawings, and will be allowed also to inform themselves from 
magazines, or using the Internet. 
Within the lesson with theme “The forest” (8th grade), the teacher will be aiming at development to the school 
children of the scientific concept of “forest”, by acquiring knowledges concerning the deciduous tree forest, 
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described as complex terrestrial ecosystem (Ionel and Oaidă, 2000, p. 52-53). The concept of “forest” have been 
developed at the school children during the 5th grade, within the lessons of biology, together with studying the 
conifers and deciduous tree forests, and of various plants growing in these forests. The concept of “forest” is one of 
less generality, compared with the concept of “ecosystem”. In designing the lesson plan, the teacher may realize a 
“selective disciplinary map”, which is helpful in identifying the interdisciplinary connections which he/she can 
realize with the school children during the lesson. Thus, in the moment of passing to the new lesson the teacher can 
choose for a correlations with art, and more precisely with painting, showing to the school children various paintings 
in which are surprised images from a forest (for example, „Forest clearing” by Grigorescu, or „Beech forest” by 
Andreescu), or tree species which are common in a deciduous tree forest (for example, „The oak” by Andreescu). 
Another possibility which the teacher have in this moment of the lesson is a correlation with the Romanian 
literature, remembering to the school children the verse written by Eminescu: “If through the copper woods you 
pass, the silver woods shine far away, / There you will hear a thousand throats proclaim the forest's roundelay.” 
(http://www.gabrielditu.com/ eminescu/calin.asp). The author of these verse pointed out the beauty of forest 
composed from oak trees, in the case of “yellow copper forest” and from beach trees, in the case of “silver forest”. 
In the stage of transmitting knowledges, the teacher can appeal to the school children’s knowledges in geography, 
asking them to mention and show on the map the landforms in our country. Also, he/she can ask the school children 
about the types of forest in our country, thus pointing out the relation between altitude and the species of trees which 
compose that forests.   
The concept of “river” will be developed to the school children within the lesson with theme “Danube and 
Danube Delta” (8th grade), together with acquiring ecological knowledge about the Danube river (Ionel and Oaidă, 
2000, p. 34-37). The teacher can choose for the application of “selective disciplinary map” in designing the lesson 
plan or within the lessson. With the help of „selective disciplinary map” (Figure 2) which the teacher can realize 
during designing the lesson plan, he/she will be able to identify many more interdisciplinary correlations.  
 
Figure 2. Selective disciplinary map - Danube river  
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Thus, within the lesson can be established correlations geography, the school children mentioning and showing 
on the blackboard the way of this river from its springs to the river mouth in the Black Sea, or the way covered by 
the migratory birds from the Danube Delta. Also, can be realized correlations with music, by precising a melody 
concerning the Danube or by listening a musical piece from it. Another correlation can be established with history, 
mentioning the name used in the antiquity for the Danube. The teacher can choose also for realizing the framework 
of a „selective disciplinary map” at the end of lesson, in the  moment of knowledge fixation, taking into account the 
fact that this concept was formed and developed at the school children during the 5th grade and 8th grade, during the 
lessons of geography. The graphical representation realized in the classroom will be completed at home by the 
school children, as a piece for  portofolio.  
Within the lesson “Vitamines” (11th grade) will be developed the scientific concept of “vitamins” (Cristescu et. 
al. 2006, p.114-115). This concept was formed to the school children during the 7th grade, together with acquiring 
knowledges concerning the importance of foods for the human organism. The framework of “selective disciplinary 
map” can be realized by the teacher together with school children within the lesson, being intended that the activity 
with the school children to be carried out in the classroom, in groups, and to be continued at home. The initial 
graphical representation may contain the following disciplines: biology, chemistry, medicine and economy. Taking 
into consideration that in the content of the lesson are mentioned 10 vitamins (vitamins A, D, E, K, C, B1, B2, B6, 
B12, and PP), a colective of 30 school children can be divided into 10 groups, with a vitamin assigned to each group 
of school children. Based on work with the manual, each group will mention the role and source of vitamin in 
discussion. Also, will identify correlation with biochemistry, mentioning the scientific name of vitamin and 
correlation with medicine, and the consequences of avitaminosis on the organism. As homework, each school child 
from the group will have to seek out information about the price of natural vitamines compared with those produced 
by synthesis and to fill out with the last data the „selective disciplinary map”. 
5. Conclusion 
    The technique of “selective disciplinary map”, which we propose in this paper, can be applied in the didactical 
activity for pointing out the interdisciplinary/transdisciplinary correlations which can be established taking into 
consideration the content of a concept. With the help of this technique, the teacher can bear in mind correlations 
with some other disciplines, beside the compulsory and minimal correlations foresighted in the school programs.   
  The “selective disciplinary map” can be used by the teacher, in projecting the lesson, or by the school children. 
This technique can be applied in the classroom as interactive technique in order to carry out the learning activity by 
the school children, or can constitute a support based on which the school children have to carry out a piece for the 
portfolio which will be carried out at home. The application of this technique in the lesson is conditioned by many 
factors, from which we mention:  
- teacher’s general culture – as the teacher posses knowledge from many more scientific fields, as the 
possibility of realizing some interdisciplinary links is greater; 
- teacher’s wish to move the accent from the teaching activity to the learning activity, within the lesson; 
- time destinated to carry out a lesson, as restrictive element in what does matter realization of graphical 
reprezentation; 
- school children’s level of training, in general, to other disciplines, or particularly in other fields; 
- school children’s wish to colaborate, if this technique is applied in the activity carried out in groups, etc. 
We consider that the technique “selective disciplinary map”, applied within the lessons of biology, can contribute 
to systematization of school children’s knowledges, but also to their enrichment, by presentation of new knowledges, 
some of them useful for the every day life of the school children.  
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